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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

' ■ ■ ■■" - - . — ^ 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of 

optical faculty material. 

[0002] 

Pescription of the Prior Art] There are a lens, prism, a mirror, a contact lens, a compact disk a liquid 
crystal display object, a light filter, a polarizing plate, an optical fiber, lighting covering and optical- 
measurement machines in an optical member. In order that especially a plastics optical member may 

etc., processing which gives surface-protection 
-protection coating down stream processing ~ plastics 
optics ~ defecating and reforming the base-material front face of a member - optics, such as adhesion a 
surface state, etc. of this base material and a coating film, ~ in order to determine the fundamental 
property of a member - optics ~ it is a process with the indispensable manufacture top of a member 
[0003] At this surface-cleaning-izing and reforming process, the method of flooding with various 
solvents or solutions using the soaping machine of 10 - 15 tub type was used conventionally. 

[Problem(s) to be Solved by the Invention] However, with the above conventional technology it has the 
tolloMang problems. Since the chlorofluocarbon system solvent widely used as an optimal solvent in the 
case of finally draining off water from it and drying the base material (it considering as a plastics base 
matenal hereafter) of plastics light faculty material caused environmental destruction it became 
impossible first, to use it. Consequently, hot-pure-water raising with many constraints on manufacture 
with difficult management must be used, using volatile matter or expensive chlorofluorocarbon- 
replacing materials, such as IPA which is the dangerous substance, in large quantities Moreover if the 
ozone washing method has high toxicity and it is exposed to 50 ppm concentration for 60 minutes when 
human being's life will become dangerous, the washing object which is easy to oxidize has the fault 
which oxidizes. Thus, any method has the big problem with a production cost, safety, etc Moreover in 
dip coating, since only the chemical property of each liquid is mainly used and the aforementioned base- 
matenal front face is defecated and reformed, it is necessary not only to carry out separately but it is 
fiindamentally impossible to communalize the liquid the object for defecation of a plastics b'ase material 
and tor reforming, and it needs to be repeatedly immersed in the various penetrant removers which were 
respectively adapted to vanous dirt also in mere cleaning several times. Therefore, the equipment which 
pertorms defecation and reforming cannot but become huge, and the process cannot but change with 
what requires the long time of 1 - 1 .5 hours. 

[0005] Furthermore, when dyeing a plastics base material by the disperse dye etc the dyeing 
nonuniformity resulting from the heterogeneous layer by surface degradation, a bleed out of the 
component non-constructed a bridge, etc. which are formed into the time of fabrication and a storage 
time at a plastics base material existing occurs. 

[0006] moreover - the case where the dyed plastics base material is washed - a solvent and warming - 
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although there was a problem of a color extracting by the penetrant remover and decolorizing it has not 
been coped with with the conventional technology ^' 
[0007] Then, the place which this invention is for solving such a problem, and is made into the purpose 
IS to offer simple surface-cleaning-izing and reforming method that the color omission reduction in 
defecation / reformingprocess of the plastics base material which perfonned perfect surface-cleaning- 
izmg and a perfect surface treatment simultaneously for a short time, without using a chlorofluocarbon 
system solvent, and performed stabilization of the dye affinity of a plastics base material and dyeing is 
reahzable. A plastics optical member [ that it is quality and low cost by that cause 1 can be 
manufactured. ^ 
[0008] 

[Means for Solving the Problem] the optics of this invention - the optics in wMch the manufacture 
method of a member has defecation / reforming process of a plastics base-material front face - in the 
manufacture method of a member, the aforementioned defecation / refonning process is characterized by 
being earned out by the wet cleaning method using the photocatalyst acienzea oy 

[0009] Moreover the manufacture method of the optical faculty material of this invention is 
characterized by being the way the wet cleaning method which used the aforementioned photocatalyst 
performs defecation and reforming by the high active water obtained by the photocatalyst and light- 
energy irradiation m this plastics base-material front face y=>i^aiigni 
[0010] Moreover, it is characterized by the manufacture method of the optical faculty material of this 
invention bemg a method of defecating by the photochemistiy operation excited by irradkUng Se 
interface which the wet cleaning method which used the aforementioned photocatdyst rnXs tTe liquid 
containing a photocatalyst adhering to this plastics base-material front face, and should defecate a l^Jt 

[001 1] Moreover the manufacture method of the optical faculty material of this invention is 
tToTwhich i^^hT f """'^i °f ^ting arid defecating a light energy, while the wet cleaning 
Z nhnt . ^ "fd the aforementioned photocatalyst carries out rotation sliding of the parts containing 

'"^^ base-material front face with the elasticity syntheti^ ^ 

nS^^I^ZZSL^L^'^f"^'" method of Ae optical faculty material of this invention iiradiates a 
light ener^, while the wet cleaning method which used the aforementioned photocatalyst canies out 

SScTtv , th' ? T""^ "'^^^ Pl-tics base-material front face"e 

b L^iTofT^^^^^^^ r^f^Syrr;" ' ' 

iemfcLter'' '^""'"''"""^ photocatalyst in this invention being constitiited by the oxide 
T^i!leu^r'' '^'''''''^''^ light source of the light energy in this invention including 
[X)015] Defecation / reforming principle in the manufactiire method of the optical faculty material of this 

e^eT^ 'r^T^ If t^r^'^^^" °f ^^'^"^^ ^ oxide'^semiconductrabsor^^^^^^^ 

energy more than the energy gap of a forbidden band, it will be excited, and will move to a conduction 

be'om" aITeXt"^?rr^'"" "^^^^ -^^-^ the dectron es^^^^^^^^ 

18nZ nr f ° ^ '"^^^"^^"t becomes free too. With light, since the wavelength of 

380nm or less has this energy, an excitation state, i.e., an oxide-semiconductor front face c^ be made 
mto an active state by optical irradiation from the light source including ultraviolet ays ^SiTi'm^^^^^^^ 
a front face, and an electron and a hole are connected with oxygen and a hydroxyl gZ, respectivT 
h^drnf ''f'^H '"'"f ^ °f ^ °^i^^ semiconductor of a hole is stfon^mXCa ' 

- h- g- — ty and an 

photocatalyst in this invention which consists of oxide semiconductors Ti02 SrTi03 
FeTi03, MnTiOS, KTaOS, Zn02, W03, Re03, Bi203, CdO, In 203, Ag20, Co2 ?u2o! Ru^^ and 
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Nd 203, La203, Sm203, Gd203, Dy203, LaRh03 and Nb 205, Fe203, V205, Sn02, SnO, GaAs, 
GaP, Si and Se, Cd2P3, Zn2P3, InP, As an additive that PbI2, HgI2, BiI3, and AgBr are independent or 
in order to raise complex and catalyst ability Ti, The metals of V, Cr, Mn, Fe, Cu, Zn, P, S, Se, Os, Co, 
Ba, K, Sr, Y, Zr, Nd, Mo, Ru, Rh, Pd, Ag, Cd, In, Sn, Sb, Te, W, Ir, Pt, and Au are raised. 
[0017] In the manufacture method of the optical faculty material of this invention, it is also possible to 
assort grinding washing of a plastics base-material front face with a photochemistry-operation physically 
simultaneously, covering the liquid which made the plastics base-material front face distribute an 
abrasive material. Moreover, grinding washing of a plastics base-material front face can also be assorted 
physically simultaneously, covering the Uquid containing a photocatalyst over a plastics base-material 
front face, and irradiating a light energy. Moreover, the solution or solvents of the matter, such as a high 
active water, alkali, etc. obtained by the photocatalyst aiming at a chemical surface treatment and light- 
energy irradiation, can also be simultaneously used if needed as the Uquid covered over a plastics base- 
material front face, or a liquid which distributes an abrasive material. 

[0018] According to the method of this invention, the heterogeneous layer of the plastics base-material 
surface which has fixed on the plastics base-material front face and which becomes dirty and is formed 
into the time of fabrication or a storage time is exfoliated and removed by reforming a plastics base- 
material front face on a photochemistry machine physics target. Consequentiy, surface-cleaning-izing 
and reforming (homogenization and activation) can be performed simultaneously. Moreover, the 
detailed irregularity formed of the field and physical wear which were activated by the above-mentioned 
photochemistry operation improves the adhesion force of a coating film in order to enlarge the touch 
area of coating liquid and a plastics base material. 

[0019] Furthermore, in order according to the method of this invention to carry out decomposition 
removal of the heterogeneous layer of a plastics base-material surface by photochemistry operation and 
to homogenize, when dyeing it the ground after defecation, there is no color nonuniformity generating, 
the dye affinity is stabilized extremely, and in processing the dyed plastics base material, in order not to 
flood with a solvent, most color change by decolorization is lost. 

[0020] In addition, by applying coating liquid, although a wear crack may reach a plastics base-material 
front face innumerably by combined use of physical wear processing, since it disappears completely, it 
is satisfactory. 

[0021] thus, by coating liquid and the plastics base material, although the conditions on which a wear 
crack disappears by coating are various, if the refractive-index difference of a plastics base material and 
a coating film is small, they will be based on a grinding side, an engine lathe, etc. in many cases, ~ also 
******(ing) ~ it is possible 
[0022] 

[Embodiments of the Invention] Hereafter, although the example of this invention is explained based on 
a drawing, it is not limited to these. Moreover, although the photocatalyst used for this example is Ti02, 
the same effect is acquired even if it uses any of the photocatalyst which consists of said oxide 
semiconductors, 

[0023] (Example 1) Drawing 1 is experiment equipment actually used for washing of a plastic lens, and 
expresses the defecation / reforming method of the plastics base-material front face for realizing this 
invention in the simpleest state, a plastic lens 1 - suction adsorption — the member 2 is fixed, and the 
axis of rotation is set as a center line A, and it may have comes to rotate The plastic-lens front face 
currentiy rotated from the regurgitation nozzle of working of 5 is uniformly filled with the water (an 
active water is called hereafter) used for defecation / reforming almost, and a used active water returns 
to the active-water circulation tank 8 with a receptacle container. A ceramic filter 10 is passed with a 
pump 9, and it has become the circulator style again breathed out by the liquid regurgitation nozzle of 5 
from 8 via the active-water listing device 7. With the number of lines, about 8:2 comes out 
comparatively, and the structure of 7 carries out random mixture of the fiber group and carbon fiber 
fiber group which are used for ultrapure water manufacture and which used the mixed solvent of a 
hexylene glycol and isopropyl alcohol for the glass fiber front face, printed the titanium alkoxide (ST- 
KOl coating agent made from Ishihara Techno) at it in the cylinder of a ultraviolet water sterilizer 
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(SUTERI [ by Funakoshi Co., Ltd. ] pure form NFP-2AX and were applied, and has the structure with 
which the opening of a ultraviolet ray lamp was filled Within an active-water listing device, the hydroxy 
radical (-0H) and superoxide anion (-02-) into which oxidation reaction and a reduction reaction obtain 
in Japanese common chestnut, and water is carried out, and always disassembles organic substance dirt 
and the organic substance are generated, the organic substance is gasified, and since, as for an active 
water, an air cleanliness class is maintained by the own self-purification, a plastic-lens front face is 
defecated and reformed. Moreover, since the minerals affix on the front face of a plastic lens is also 
intensely attacked by the active water, it loses van der Waals' forces and defluxion removal is carried 
out. Examples 2-4 are examples which carried out reaction reforming on the plastic-lens front face 
directly. The conditions of the formation of pure reforming can be most defined in a short time 
according to the kind and grade of the base-material quality of the material and dirt. The example 1 was 
processed in **** time 10 seconds. 

[0024] The front face of the obtained surface-cleaning-izing and the reformed plastic lens has gloss, and 
powdered dirt was not accepted. As evaluation of the degree of such cleanliness, the silicon wafer was 
stuck to the flat board of the same material as the time of manufacturing a plastic lens, and it released 
from mold through the plastic-lens manufacturing process, and it became dirty from the surface ratio of 
C/Si, and ESCA (electron spectroscopy chemical analysis = photoelectron spectroscopy) of the organic 
substance of the sihcon wafer estimated the state. The result depended on these tools of analysis is 
shown in Table 1 . 

[0025] (Example 2) Drawing 2 is the block diagram of the surface-cleaning-izing and the reformer of a 
plastic lens showing one example of this invention, a plastic lens 1 ~ suction adsorption - the member 2 
is fixed, and the axis of rotation is set as a center line A, and it may have comes to rotate A required 
Ught energy is given simultaneously, applying the liquid containing a photocatalyst to the front face of a 
plastic lens 1 thinly, and putting or rotating from the upper part, and surface-cleaning-izing and 
reforming are carried out. The catalyst used at this time scattered the finely divided titanium oxide 
(tradename made from Ishihara Techno "TTO-S -2") to ultrapure water a suspended part, and the 
circulating pump was installed and used for it. As for the penetrant remover, no less than 50,000 plastic- 
lens processing number of sheets/month was maintained by the self-purification of a catalyst, as for the 
degree of washing. The ultraviolet ray lamp used two objects for optical -lens lamination. 
[0026] The front face of the obtained surface-cleaning-izing and the reformed plastic lens has gloss, and 
powdered dirt was not accepted. The degree of cleanliness was evaluated like [ plastic lenses / these ] 
the example 1, and it was shown in Table 1. 

[0027] (Example 3) what fabricated the heat compression polyurethane foam (tradename made from 
Wood Felt "the malt plane S120") to the outer diameter of 68mm, the bore of 27mm, and the hollow 
cylinder form with a width of face of 25mm, and was processed by the active water as shown in drawing 
3 ~ rotation ~ it considers as a member 3, and it sets to the axis of rotation 4 so that the cylinder lateral 
surface may be forced on the front face of a plastic lens 1 moreover, rotation ~ it can have come to 
rotate in the direction of B focusing on the axis of rotation 4, and a member 3 can move now in the 
direction of C with the liquid regurgitation nozzle 5 from the geometrical center (center of rotation) of a 
plastic lens 1 to the periphery section 6 showed the regurgitation liquid breathed out from a liquid 
regurgitation nozzle, is the liquid used for the example 2, and performed surface cleaning the following 
condition using the equipment which used the photochemistry operation together. 
[0028] a plastic lens (CR-39) 1 ~ suction adsorption ~ it fixed to the member 2 and was made to rotate 
by SOOrpm next, the rotation which is rotating by 120rpm - the state where it pushed for plastic-lens 1 
front face by 1.5kg of loads, breathing out titanium oxide content suspension from a liquid regurgitation 
nozzle by part for eight cc/to a member 3 - rotation - the member 3 was moved to the periphery in a 
second in 0.4cm /from the plastic-lens center 

[0029] In the equipment which has the structure of drawing 4 for the plastic lens which performed 
surface cleaning, a rinse and dryness were performed the following condition on the above-mentioned 
conditions, a plastic-lens rotational frequency and rotation ~ a member ~ a rotational frequency and 
rotation - a member - traverse speed and rotation ~ a member - the forcing load was made into the 
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time of clarification, and these conditions However, pure water was made to breathe out by 1 1/, and the 
catalyst of plastic-lens 1 front face was removed from tiie liquid regurgitation nozzle 5. Next, after 
breathing out two cc of IPA12 from the liquid regurgitation nozzle 10 on plastic-lens 1 front face, 
2000rpm was raised, the plastic-lens rotational frequency was held for 5 seconds and it was made to 
dry. 

[0030] The front face of the obtained surface-cleaning-izing and tiie reformed plastic lens has gloss and 
powdered dirt was not accepted. The degree of cleanliness was evaluated like [ plastic lenses / tiiese ] 
the example 1, and it was shown in Table 1. 

[003 1] Next, by die spin coating metiiod, after applying hard-coat liquid to obtained surface-cleaning- 
izing and tiie refonned plastic lens, 1.5-hour baking and hardening of were done at 135 degrees C at it. 
At tins time, spin coat conditions were carried out as follows. After it applied hard-coat liquid and hard- 
coat liquid spread in the whole plastic lens, setting surface-cleaning-izing and tiie reformed field to a 
spin coater, and rotating it by SOOrpm up, 2000rpm is raised, and tiie rotational frequency was held for 
0.5 seconds and stopped. 

[0032] Moreover, coating liquid was produced as follows, the inside of tiie reaction container equipped 
witii stimng equipment - 2-BUDOKISHI etiianol 480g, 2-methoxyethanol distribution colloidal silica 
(tradename made from Catalyst Chemicals Industiy "Oscar 1832") 252g, 108g of gamma- 
glycidoxypropylti-imetoxysilane, and a flow control agent - 0.3g and 30g of 0.05-N hydrochloric-acid 
solution were added, and it was left after stirring for 24 hours Then, glycerol diglycidyl etiier (tradename 
made from Nagase Brothers Chemicals Industry "DENAKORU EX3 13") 1 18g, 5.67g of magnesium 
perchlorates, and 1:3 5g of UV. absorbents were added, and it stirred for 2 hours! 17.5g of pH adjustment 
hquid mixed and created by NaOH/metiianol =l/100(ml) was added, and it was stirred so tiiat pH of 
coating liquid might be set to 6-7 after that, and it considered as coating liquid. 

[0033] A series of processes of tiie above surface-cleaning-izing and tiie reforming, a rinse and dryness 
and hard coating were performed also about the opposite side of a plastic lens 1 . The obtained hard-coat 
lens was good appearance. 

[0034] Moreover, tiie following item estimated the endurance. 

(1) Abrasion resistance : with (cotton), tiie 1kg load was applied and tiie hard-coat lens front face was 

worn out 1000 times. The crack was attached, and it divided into tiie following tiiree-stages according to 

condition, and evaluated. 

A: A crack does not stick at all. 

A crack fine [ B : 1 - 1 0 ] sticks. 

C: A crack sticks innumerably finely. 

[0035] (2) Adhesion : after being under 37-degree C pure water for one week, tiie adhesion of a coat 
film was investigated. The cross-cut tape examination performed according to JIS-D -0202 That is 
every ten end eyes are put into a base front face in all directions at intervals of 1mm, and 100 measures 
of gnds of 1mm angle are made to form using a knife. Next, after pulling suddenly to tiie direction 90 
degrees and exfoliating from tiie front face after forcing strongly a cellophane adhesive tape (tradename 
made from Japanese East Chemistry "a Scotch tape") on it, it considered as the index of adhesion with 
the grid in which the coat coat remains. 

[0036] Consequentiy, abrasion resistance was Evaluation A, adhesion was 100, and all were tiie level 
which is satisfactory at all. 

[0037] (Example 4) the rotation in tiie equipment shown in drawing 3 - as a member 3, 30wt(s)% of the 
20aluminum3 aforementioned abrasive material was transposed to tiie mi croporous titanium oxide 
which has a photocatalvst function ahnnt the PVA grinding stone contammitluminum203 abrasive 
matenal (tradename made from Japanese special **** "WA8000#"), and what was processed by tiie 
active water was used Otiier conditions performed surface cleaning-ization on tiie same conditions as an 
example 3, breathing out pure water by part for 11. /from the liquid regurgitation nozzle 5 
[0038] Then, a nnse and dryness were performed for tiie aforementioned plastic lens on tiie same 
conditions as an example 3. Although it had tiie countiess detailed crack in tiie front face of tiie obtained 
plastic lens, dirt etc. was not accepted in others. The degree of cleanliness was evaluated Uke [ plastic 
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lenses / these ] the example 1, and it was shown in Table 1. 

[0039] Next, hard coating of the plastic lens [ finishing / aforementioned surface-cleaning-izing and 
reforming, and a rinse and dryness ] was carried out on an example 3 and these conditions. However, 
coating liquid was created as follows, the inside of the reaction container equipped with stirring 
equipment - 2-ethoxy ethanol 300g, 2-methoxy ethanol distribution colloidal silica (tradename made 
from Catalyst Chemicals Industry "Oscar 1832") 470g, alpha-glycidoxy propyltrimethoxysilane 185g, 
and a flow control agent - 0.3g and 50g of 0.05-N hydrochloric-acid solution were added, and it stirred 
at the room temperature for 2 hours, and considered as coating liquid 

[0040] The countless detailed crack accepted in the obtained hard-coat lens at the time of surface- 
cleaning-izing and reforming processing (at the time of surface wear) had disappeared completely, and 
was good appearance. 

[0041] Furthermore, the vacuum evaporation system was used for the obtained hard-coat lens, and acid- 
resisting processing was carried out. As for the film composition of acid-resisting processing processing, 
lambda/4 and ZrO two-layer made [ sum total thickness lambda/4, ZrO two-layer, and SiO two-layer in 
SiO two-layer ] the SiO two-layer of lambda/4 and the best layer lambda/4 from the plastic-lens side. (It 
is lambda= 520 micrometers here) Base-material temperature was made into 50 degrees C. 
[0042] A series of above processes were performed also about the opposite side, and the hard multi-coat 
lens was obtained. The obtained hard multi-coat lens evaluated the endurance by the same method as an 
example 3. The evaluation result was good as it was shown in Table 2. 

[0043] (Example 5) With 2.5g (tradename made from 3 Ito ** "MKETOMPORISUTABURAUN GF") 
of disperse dyes, and 1.5g (Nikko Chemicals tradename "NES-203") of dyeing assistants, the plastic 
lens (urethane system material KI refractive index 1.67) which carried out defecation KI reforming of 
concavo-convex both sides on the same process conditions as an example 3 was distributed in [ pure ] 
90-degree-Cl 1. Stirring this, it was immersed for 5 minutes and the plastic lens was dyed. 
[0044] 50 plastic lenses were followed in the above operation. Consequently, not all plastic lenses have 
color nonuniformity etc. and were dyed uniformly. 

[0045] (Example 6) The plastic lens (urethane system) was dyed by the same method as an example 5, 
and the color lens was obtained. Concavo-convex both sides were defecated and reformed for the 
obtained color lens on the example 1, and the said process and conditions. The activity liquid contact 
time at this time is 3 seconds, and shook off activity liquid from the color lens front face. The above 
operation was performed about 50 plastic lenses. Consequently, the color of the color lens defecated and 
reformed was almost changeless defecation / reforming before. 

[0046] (Example 1 of comparison) The conventional 12-layer formula dipping former soaping machine 
washed the plastic lens (CR-39). The liquid composition of a soaping machine The 1st tub detergent, the 
40 degrees-C warm water of 2nd tub, the 40 degrees-C warm water of 3rd tub, the 4th ~ tub 50wt% 
NaOH solution and the 5th - tub 1.0wt%NaOH solution - It was uniform raising dryness by the 40 
degrees-C hot pure water of 6th tub, the 40 degrees-C hot pure water of 7th tub, the 0.05N hydrochloric- 
acid solution of 8th tub, the 40 degrees-C hot pure water of 9th tub, the 40 degrees-C hot pure water of 
10th tub, the 35 degrees-C ultrapure water of 1 1th tub, the 35 degrees-C ultrapure water of 1 1th tub, and 
the 65 degrees-C ultrapure water of 12th tub, and the duration was 1 .0 hours. The degree of cleanliness 
was evaluated like [ plastic lens / surface cleaning-ized finishing / which was obtained ] the example 1, 
and it was shown in Table 1 . 

[0047] The surface cleaning-ized finishing plastic lens was dyed by the same method as an example 5. 
The above operation was carried out about 50 plastic lenses (CR-39). Consequently, dyeing 
nonuniformity occurred in three sheets and dispersion was accepted in dyeing concentration and tone 
also about the 47 remaining sheets. 

[0048] (Example 2 of comparison) The plastic lens (urethane system) was dyed by the same method as 
an example 5. 

[0049] The same 12 tub type dipping former soaping machine as the example 1 of comparison washed 
the obtained color lens. The above operation was carried out about 50 plastic lenses (urethane system). 
Consequendy, as compared with washing before, the concentration of a color lens was thin and each 
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dispersion was very large. A result is collectively shown in Table 2 
[0050] 
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[0052] 

[Effect of the Invention] It can manufacture simple [ the quahty optical member which was described 
above and which according to / like / this invention defecation and reforming of a plastics base-material 
front face could carry out extremely simultaneously in a short time, consequently was excellent in 
endurance ], and cheaply. Moreover, defecation and reforming can be realized more safely, without 
using the chlorofluocarbon system solvent with which use is forbidden as a cause of environmental 
destruction, and toxic high ozone. 

[0053] Furthermore, when dyeing a plastics base material by the disperse dye etc., before dyeing, a dye 
aflfmity is stabihzed by carrying out this invention, and poor generating of color nonuniformity etc. can 
be decreased sharply. Moreover, in defecating and reforming the plastics base material dyed before 
defecation / reforming, it has the result that decolorization of the plastics base material this dyed by 
using this invention is almost lost. If it is the system through which the wash water a decomposition 
product may remain and according to this wet one is activated depending on a pollutant although a dry 
method is in the thing using ultraviolet rays, and it circulates, it has the advantage with which there are 
also very few running costs and they can be managed, without drainage also coming out. 
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<m\^^fix\,^tzyx3 ymmti^^^m<r>wm fc =5: 5 

10 /::ibfiMT'#^<^o/i. ^(tM^. immx'hh i p 

\immm<. soppmrnmizeo^mm^tihtA 
i>Mtaxh. s^e^-e. ±^^mmt:mix^^i. 

20 7 ^? » co{f j^-fM t «o?g^t: SrSa-f trf -1. 

x'Kc<. s^^^mmuzm-^zhm-^mtii^zML. # 
^Mj6it:m'^<7)m.rfmiizmmm*)mLxmm-r^!S^ 
mi, ^(otzib. mm^-^'K^'^omm.{i^±{,ztj: 

*^-:5-?-i7)XgJi, 1-1. 5^^<Z)^n^iWth 

[0005] ^^hz. ^mmmx-ryx^ -y ^'^f^ 

wzmi^^iihm.m(^'^it'^m^^^<nv u- kt-^ 
30 h^tc J: I I. .n i (ceat y 

[0006] i3t^feL!tT7Xf--y 9mmm»-th 

[0007] ^zx'^%m\iz<r)iiotcwm^mm-h 
t:m^^tzht£< nmi^zm^fMx-^-^^mmmmt t m 

40 it. &X/^-&imLtzXyX^-y ifmicommt ■ 3C« 

xmzmim.immi:mmx^ imm^mmmmt 

[0008] 

[mm^^m-tifz>^<r>^m ^mn<^^ut=t<r^ 
imii, y'yxi--y^m^mtS(^m^t-isi'^xm.^^ 

mi}mm^m\'^rzM7^mi¥mx''^hiii z t 
50 -ri.. 
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{ 0 0 0 9 ] *^^co3K^gW(7)lSt*rs;i. fr 

mx'$>^zt^mLb-rh. 

mi^w-^^s^^x-Wi^ Ltzmmmt mmi-^ts^ 
Siim^^m^-t^^^^^^:i^:^^)v^-imiix , 
mzmmt ■ ^^^^imx-hh z t ^w^tt& . 
[0013] tfz. :^wmzm i^mim^m^ 
mzx m^^tii z b mmtth, 

-mmm^^tizt^'mt-fi, 
[0015] ariz^wn(Dy6^mi^i^mmirmzinf 
immt ■ mwMM^mmt^. mim^mzmh 

x::ts;t,^'-$:®iR-ri, t , mm^iix&^mo. ^ 

i6*^'g6C^:S. -1]. «^*«fe(t!t»{i:*-/P (iE 
?L) izKc*). ^\i.mmmMz^xh, 3feT'{i380n 

ts^mi)'(^ff)yi:^jiHzx'o. mmw^t^h^mm^ 
m{^^mi-iS^Wzi-i>ztifiX'^&, ^ix.mT 
"^^t^-Mmmiz^mL, ^ti^tim^. ymmtmi^ 

[0016] *iiHjtfc(t§ , mmmu^x mm^ 

H^t/tMl^tLXii. Ti02. SrTiOs, FeT 
i 03 , MnTi O3 . KTaOa , Z n02 . W 
O3. ReOa, Bi203s CdO, In203.A 
g20, Mn02. Cu20, Ru02 . Nd203. 
La203. Sm2 03, Gd203> Dy203, L 
aRhOs . Nb2 O5 s Fe2 O3 . V2 O5 . Sn 
O2. SnO, GaAs, GaP. Si. Se, Cd2 
P3, Zn2P3. InP. Pbl2, Hgl2s Bi 

1 3 . AsBrcoMmxim-^f^'mi^m^^ibitiisb 

Izmta^btXT i /V^ Cr. Mn. Fe. Cu. Z 



P. S. Se, Os, Co, Ba, K, Sr. 
Zr, Nd. Mo, Ru, Rh, Pd, Ag, Cd, I 
n, Sn, Sb,Te,W, Ir, Pt,Au 



[0017] ^mcr)^^m(7)^-fimiziiux . r 

^j:i}^(=mL^mb mmzmmmzryxi-'yi^m 
mm*)mmm^h^izbi>-^mx'hh. t 

fz , ryX ^ -y ^mtimiZ. ^fii^^^tf tf^ 

10 (t, *x;T-.;i.^-$rHSML^75if^>, mmzmmmizry 

I. tfz. ryx^ '■/:!' mimmizij-i'rm^ttiii. 
mmmi^Wi^ithmt\fib bx^^ffmm^v^:mb 
Ltzm^bytx-^fi^^-mMiz^ -ox'mtitim^m 
7H- 7}U:fi*)mco^(Dmmtrziii. mm^si'-miizi^t 
mmzm^'^izbhx'^h. 

[0018] *^BB(7)*-&tcJ;ix{f , TyXi- y^'m 

mm^m.^ ■ im<mmizixm'?> zbizx^.r 

20 tzim'mmzmis.^tiiryxi--y^mM^ff)T- 
i^wm^mm ■ m^-th, -eco^m, mmmmt ■ a® 

f^Mti ^'<m.it^ixfzmmmmimmzi. -oxjfm 

^titzm^Kcma±^-T^>^mby'y:^i'-yi^mi 
b(^msmm?:±^ < thtzisbn-^^ yy^<r>wi^ 

[00 1 9 ] *f6!li7)*«fcJ:^lJfr7Xf->y 

^mmc7):^i^«m^:^-it'^i^mzx o*mi^l±^ 
n^tthfzib. mmtm^mzm&tim^. ^Ay 
30 < ^(om^mmabx^^ i , ifzr 

[0020] ^rJoMWlt^JI^Offfflt^J: ^ryX^ 

-y 9 mi^mz\i , m«df t o < ^-&;{)^*, 

htz^iMmitsi^^, 

[0021 ] znii 0 liz^ JS«^x*Ja-f-'f y^/ti 

-yxmLh^mt, ::}~T^yymMfryx^'y9m 
mzx-^xm^xhiip. ^<«%^, ryx^-y^m 

[0022] 

[^HH£7)^#4<7)jesj] fiiT, ^^m(ommmimmi,zm 

m IX hmmffm^ki^t^fi^ , 
[00 23] (mmiDmnt. mmizTyx-f-y -9 
uyxa)mmzm^'^fz^!^mx-h'^ . ^igBj^gt;^ 
50 yrji^^x^^mx-mmt h t:i^<r)ryx^ -y 9 mn^mn 
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K«ffl(c«ffl§it^* (lilT, SttTktSrT) (i. 5iO [0026] #^.tt;^c^S»^L ■ ^'M^i^ryX^-y 

yxmmizmm^K&miftpti. imm^ff)<mAH3. tf^-^fi, zti(,ryx^v^uyxi,z':>\^xm.mib 

yr9t:J;0-fe7$-y^'7>f;P^-10S-a3gL. vStt [0027] (Mi^S) H3tc,i^-rJ:3{3, stra^ 

-5TntaiSni.«^ffit^roTV^S, 7£7)«ii(i®|$ 10 NrVyS120" ) J-i-hSSSmm, rtf527mm, 

(1*) mf-UfjLTS^NFP-2A ) iTDMl^t, cO^IlHEgP«3tL, ryX^y-?V-yXl(7)mmi,ZP] 

^'yxyT^y^~mmi,z. ■i-i'-a.^ATJl'Zi^iy]^ Mi'l-Mffij&^'ff L.o(t4.ftl,J; 3 tlEllKW4(c-b>y hf 

(CJSx^'y (ft) mST-K0 1:n-f^y:/m) ^ I.. tJt, (H]lKS?W3Ji[flI^«4^+'i:viCB:^[fe]t|l]g 

A,Jf i/ky:/U n-yui-f yrDhVi-T^Pn-zKoS^ 1. J; 3 Iz^-^Tfc •) s i^riWit^otaiyXiUSt b t 

?W$:fflv^T. m^nim^Uzmmb:^-:i(yyr iz. r7X^■y^'^yX1^0M^4^'C^ (E^tfJ^t) *^ 

^ ^^-mmi^mx-ms ■. 2comx'yyr2^^^-^ mmm t'c:^[fi](c#i)t oixd t^:-,Tv^^, 6 

mmyyrc7)mtizytmu.:mmi:^LXK^i, a. mmtm/Xfuj: ottffi^tLi-ptaiJSSr^L. njs 

i^yi^:^/V ( ■ OH) aV;^-A-:t=5f-tH' K7::::t> [0028] T5Xf--y ^'pyX (CR-3 9) IS:© 

( • 02 - ) t<±^^ti. ^mmm'x^t^ti. mm Bmm^Pi2m^L. so o r pmrmfe^-i^it, -a 

{ia#coa?fKi5fflr^ y-yjS;*Wwixi.^tc, ryx ic, 120 r pmT'[£iKfcv^.i.isHESB«3 t^-^otaj 
^ ^ uyxmmimmt ■ i&M^tii> , yy yxfux 0 K-ibf-^ y^*^is?g^ 8 c c /■i^x-otta l 

'y:?^yX^B^*lia#^t)t>. vgft*T-5l?:iicr:? ^r*<<i>, <tSl. 5 k gT'T^^^^^y ^'kyXll^ffit 

>y;?$^i|>7;;j6. 7Ty •r;i'-.v-yux:^$:^v\ m, Hl-oiftiVmX'Jel^U^Siy'yxi-v^l-yX'^'C^ 

yx^mx'Kfm'M. Uzmmxh h . siw® • j^iico [ o o 2 9 ] ±iB^ff T^ffi«?tmi:^ff -> /cT^;?.f- 

a» • Wzi. OfttffiSf^tltJ^K^^CiO^S'S*^ 'y^'l'yXS:04i7)^SitS:*1--i.gSfcfcv^T. 

s»*>'T'#^, ^ii^ij 1 (ifg^BSIS 1 os>t'Msit/s. 30 i^X'Vyx ■ mi^^n-ytz. ryx^y^uyxmm 

[0024] %(>tifc:mmmt ■ ^nm^ryxi-y m^mmm^. ^wt^mmmmm^mm 

i}--otz, ^ti^mw&<r)^-^<7immbLx. y'V^y myxji-si^^n. m*5:i i/ij-Ttt^?^. r^x 

'>XA-2:X7Xf--y:?^yX?:S5it-|>^i:|ai-ff^ f-'y^V-yXl^ffiiO^jS^^I^L^t. T^Xf- 

i075-y h«fc|&«?-tJ:r7X^-y^'l/yX^Ig^ •y^'l-yXmffitJgfltttaiyXyH 0 ±"9 I PAl 2 

Mxmmi. -?-coi^';3yT>xyN-co^r»c7)EscA ^2 0 0011^^^^. ryxi--y^v-yxmmm^2o 

y >';^=7e«^^HK) (ci-^Tc/s i (Dwrnttx-mi [o o 3 o ] nt^ntzmmmm: ■ &.mp^ryxi--y 

^m^mm uz, ^^m^m^zi. im^-k^ 1 tc^-r . 9 i^yxff)mm\mxK^:^um^comMm^hti-^j: 
[00 25] (%mm2) m2\i:^%m<r>-mmi^s 40 t^-^tz, ztLt,y'yx^^y^vyx\,z-:>\^xm.mib 

mxhh, y-yxi-y^uyxm^ mmm$i 2iz [003 1 ] ij^ic. '^i^hfzmmmmt-iSLmryx 

i-^xm^^iixa^. '^'mAimmwuztxm^L ^v^uyxicxtry^-T^y^&tiK), ys-va 

'y&^ol'Z^^-:,XK^&. ^cr,±m^^^Mm?:^tsmW -mim^Lfzm. 135"CT'l. SfiJISMlS ■ S-fl: 

iyyxi-'y^]yyxi(7)mmm<m^L. mxa ifz. zm. xi^ya-hmn. <x<obt5^)bi 

mL^^i}'mmzm^j:^:^:^-jv^-i:^-ix , mm tz. mmmwit ■ a«ucs^±:^(c, xtyri-^tc 

mmt-iSLn^mm-riii<7)X'hi, zcomm^'^tzm^. -b-/hL. soorpmT-niiES-ii-^rAiA,. n-n^- 

(i. me^^cK-fti-^^'y (SSr;?/ (ft) mms,^ hM^rmfaL. 7"7Xf-v^'pyx^«cy\-h'3-h 

"TTo-s-2" ) ^mmMzmm^WLL, mm^y m^&t^-itzm. iiieia^2ooorpnit±#$-tt. 
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[ 0 0 3 2 ] ^ . 3— f ymUdim 0 (c LTf^ 

183 2" ) 2 5 2g. r-^'Ji^H^xrDtVPh'J 
;< h=^i/'>'7Vl 0 8g. 7o— rzybD— ;PSI0. 3 

13" ) iiss^mmm-^^f^^i^^j^s. eis, lo 

UV^JR^JI. 35s^Ml. 2m^nLt:, 

-f P H*J6 - 7 t^rl> i -5 N a O H/;< 

^7-71-= 1/1 0 0 (ml ) xm-^Li^&Uzplim 

[0033] vxLcr^mmmt ■ ^'^mf') yx ■ m.'^ 

[00 34] ttz^ y:<?)«aT'^coBAtt^SliU/v:, 
( 1 ) M^Wi : ^\-Yzi-Vl'yX^mi (7f:||) T 20 

1 kgco?5a$-«^{ti 0 0 oaa^LTt, ^xo^^i 

A : ^<^XA<o*>^rv\ 

B : 1 ~1 02|s:ffl*H^dfX*i"O< , 
C : JB*Ki^t^X*>'o<, 
[0035] (2) : 3 7-C<7)M*m3i|g?fa 

Ucf^. 3-NMc7)^^$:p^^:. J I S • D-0 2 
0 2 tc* tT r^- n;^;* .y h T-7mtc J; -5 T^t-^ Jt . 
fiP*>. f--^ 1 mmHIIif^fllt 1 

0*o'-:)C7)fl]Og?rA/T.lmmftco?F@S-l 0 0?fj^^ 30 

^H*>^.9 0jg:S-f6lA.,fitf|^5|i9|)j^t/'cf^. 3-h 

[0036] ^coi^^^ mmwmimmA , i 
[0037] mmmA ) ia3jc^LJtganfc{ti.(ii 

IsSPWStLT, A 1 2 03 gf^mOPVATO (a 

^mmwm, (m m^st,^ "wa8ooo#" ) jcov^ 

T. MieA 1 2 O3 W®ffl«0 3 Owt%Sr3tlM^tg& 40 

[0038] mir^x^'vp i^yx^mmn 

Stn-^^X'Uyx ■ l^jiSrffoit. 4#<^il/i7-7X 
f-'V^^uyXo^Mtcfi, *ES[<7)M^r#XA<-5ViTV^ 

yxi,zr>\, ^xmmm 1 1 15i«(cjtj#gc7)jg-&c7)ip 



8 



[ 0 0 3 9 ] j*:(c, mimmmmt ■ aaavu ■ 
^^^coryxi-'/i'uyximimst m^x-j^ 

xhdfv'X5'y-/W300g. 2— ^ ^^>-X:?y-;^ 

"^X:^)V\S32" ) 470s, a-i!^U H v-r 
otVUbU^h^i/x^yi 8 5g. 70-3yho- 
/^^^0. 3ga?/0. 0 5N^e7tC!§^g5 0g2rjD^-C 
g?St-2^Hi«f L, zi-T-^yymt Ltz. 
[0040] n^tltzJ\- K 3- h V yXt{i, ^Mjf 

^^^x\i.^Mzmx.xm. m^xm.x'h'^-n:, 

[0041 ] #<bilJtA-F3-M^yX(c. 

JiacoM^^ii, T-^x^-y^lxVXi!!*^/^ S i O2 
*>A/4 , Z r O2 Si: S i O2 l(0-^ftMJi*>'A/ 
4. Zr02/I*U/4, ft±;ii7)S 102 *5rA/4 
iUc, (.I.It'A = 520/^m)a#iaS<i50''Ci; L 



[0042] HJ:£7)-Ji07°D-b::^^SM®toV^T t 

Kvyuf-n- h kyX(i. HMMS h nmmmX'^ff) 
WAttSrifffLTt. -ec7)|pi3SI|{i. ^2(c*'tfci3>5 

[0043] mmm5)mmm3hw^<r)ru^x^ 
^x-mimmmmtmv. Ltzxyxi-^v ^vyx 
{•^v^ yimmm^^ i . 6 7)^ "jtwmKEjm. 

F")2. 5gat/^^»l {B5t^rS;^;l,X » 
ffiifp^ "NES-2 0 3" ) 1. Sgtfctt:. 90°C 
1 IcOlt^^'fc^^Si^-ti-it. ^il2:«tfL>5:#;^>7-7X 
f-y^VyX$-5^ai«L. S^L)t, 
[0044] JiLhO^f^$:7°7Xf--y^'UyX50fet 
^\^X'^r>fz, ^(n^^. ^TOT7Xf--y:?U-yX 

[004 5] {%WS\(i)rvX^-;^VyX{'^\y9 
y») 2-*f£M5t|lI«(7):^j1ST'^L, ;*7-l'yX 

^\%tz. 'i^iotifzfjv-vvx^mm^itnrxi^x 

^B^r^jisg.-r. *7-u-yx^ffi*>/bvStt?Si&so 

fl)-:>Jt. Ji(±<?)^f1^S:7"7Xf--y:?l/yX5 0tjf(3-:)l,^ 
Tis^^-^n:. ^<7M^. ■ iXKUz/iy-]yy 

[0046] iimmi) T^X^y^^uyX iCR- 

3 9 ) ^(^J|5<;) 1 2«^aMa^mTlft?f Uz. m¥ 

mcowmmt. mimmm. m2it4 0'c?S7j<. msm 

4 0''Ca*, II4H5 Owt%NaOH7}<®?jg. 

1. 0wt%NaOH*^, ii6if4or;iaM*. m 

7«4 O-CSfibK. USaO. 0 5 N^gS/Jc^fg. m9 
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[0047] ^ffijfjfMkt^^^r^x^ y ^'i^yxs-HM 

^'^yX(CR-3 9) SOtJcfcoViTHJSLfc. i<0 

[00 48] {imm2) TyX^-z-^UyX {'yu-f 
[ 0 0 4 9 ] #^>il/i;<f Jt^J 1 1 |5l«<7) 



( 6 ) 1 1-3024 1 3 

1 0 

«$r^ii6T^2(c^f. 
[0050] 
[*1] 





C/S i (©atfc) 




0. 8 4 5 
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[005 1] 
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^ ^ ^ 
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6 05^ 


imm2 
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6 05^ 



[00 52] 

*WIT'§«., 40 

[00 53] $f>(z, tS-iS^fi^-er^xf-.y^J'S^f^ 

fz. mmt ■ ^Mwnz$tk&^tirzryxi-y^'mm 
mt -mt^^^izii^ :^WMi:m^^izkX'mm& 

mmm^zX'>xM^m^mm^-thm'^ 



^xmm\f^i^h, 

[01] HJfeM 1 ^ir^-fTv x-i- -y 9 vyxoi^wm 

it ■ ^'smmmmi. 

ms] mmms ■ A^^-tryx^^y^i^yxcmm 
[114 ] r^^f-v 9 i^yxcrmmv yxmm^s.cr)m 

1 ryxi--v9iyyx 

2 mmmti 

3 affiaKgPW 

4 isiim 

5 ^^jdiitUyX/l- 

6 iJtai?g (iSttyfc^) 

7 vSttyKf^^g 
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